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oT^c0fll(i#Stc^^#14^^LT*Jf), fiIB^ff3 0li, #5e 

[0 0 5 1] 

(*«U 4 ) 

•&ICEJ1 9, 111 3, i2 0, HI 2 1, H22 £r#flB Lt, H#fe09 4 Ki3lt&Bf 
^MIiIW7t^TcO«^i:^co^it^^^-r^o i-f\ ¥TOl0nmO 
B a T i 0 3»£^-£ 1 0 w%$3*ifc£-t*:*: * n a y * )V A}#?&H 1 0 0 gCN- 

(ISfb^IfS) * 1 2 g t^&P^^J l-kKD**>-y 
^nA^y;v-7x-;u-^h^0. 1 5 gi^PLf:t, 7 a n 7 * £ft£j± 
LTi^*L^»3 2 «r«jSL^ 0 
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[0 0 5 2] 

>kimi9 (a) IZTFirffi.^, HIffiWti:te^n?ttI3 l c^sn 
3 2*i&%8Ltz 0 -ftl^ HI 9 (b) K^I-J^H, ^Iffl3 2±t:*'7^ ( 
BK7) ¥*£3 3£?pH±\ M^t 7 0°ClCj£o£t^-CUVS7fctl (EX 2 5 0 
! HOYA-SCHOTTtti) T2 0 0 0 0mJ/cm2 (lOOmW/cm 

2, 2oo#) -emttLfco *<7>%, mi 9 (c) tz^-t-«t"7tc, mitLtzit^ 

3 2 t±U VSfftLiil'ffci - * - tCJ:*), M£-^I<^* 0, J tf^.;u * V— )V tB 
a T i O 3»W^t#«^5„ ft, i^ftT-3 2' ZWfititfrh 

%^mA<nit^mm$ (n d = i. 867, vd = i4. 7) -c*o^ 0 

W14J± n d >-6. 6 6 7 X 1 0-3 vd +l. 70, .d^^^HCl 
[0 0 5 3] 

tH^*^#tt7& c ( n d = 1 . 513, v d = 5 1 . 0) tf>#EMfc#JB 6 £!£Mf L 

, a3 (a) - (c) \z7r^mmm\ tmm^wzx owb^sit-s *$km. 

Ltz 0 

[0 0 5 4] 

^m^4 ozmitLtzo 3 9(i[g«^«^-3 4 tiiiw*^*^ sowpb*^ 

7flJ*C8 0. OO^mTab^o SIlft^tT- 3 4 i: EtfJT^St?- 8 <75£JlV> 

(Dmifrt&T-^&m^mmiz 9 . 6 0 ^ m, who no phi* 1 . 50^ m-c#>& 0 0 

W^fT2 4<7)LU<7)iS5$(i2. 6 4 ^m, 0W^*?-8OLij<7)i^$(i5. 4 
6 // m"Tcfe<5> 0 

[0 0 5 5] 

H2 Hi, ^ji^ft^ffJSMIItftt^fiM 0 tc&it£, XltftSO 0 
HIW7t<7)#r« (4 0 0 nm- 7 0 0 nm) ll*5tt*3£Jg£7F Lfc^7 
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SHM 0OEI#raW±, l$ffl?£ft^^£>«;K4 0 0 nm- 7 0 0 nm^i 
m IZ& v> X 9. 5 % JJJLLU & o T 33 «5 > K &«f * BlJKO&fifr* £ ^ L T v> & 

[0 0 5 6] 

££[12 2(4, f*/SaiUW7t^?-4 O^OAM^Jt^^^^-ti-^P^, 
It ft K K & tt & &0Hr:ft<a3fij£oi&T1- * Jtt£ & ^ L ^ 9 7 -cab * 0 Wtt f i A 

tm&mtn < Attft 1 o ° o jsit&ftuswti 3.24 0 . 3 

tif^HT-4 0 (4, #5e*» LTV»«5 s -9 Z t&T"£ 2> Q 

[0 0 5 7] 

mm 5 ) 

•&KI32 3, HI 3, 024, 02 5, El 2 6 fc#SB LT, HJ&0II 5 tc£Ut£fi 
llEI^i^Mt'eofjlM^^t^o if, 1 %ft0M&&l 1 - 

(D^Xit^WMA 2 *«jtL^o *i:@2 3 (a) H^-f^tz, Utt/rf&T-BtUc 
JniI$*ifc£S4 1 2 £0M&Lfc o El 2 3 (b) fcjjrTJ:? 

21i:#7X (BK7) ¥1£4 3£ipH*\ UVU^f! (EX 2 5 
0 : HOYA-SCHOTTttl) t3 0 0 0mj/cm2 (10 0 raW/ c m 
2 , 3 0#) BBftL/Jo E12 3 (c) C^fi^:, iSffcLfc*^*^ 

4 2' ^l4 1*ilLt, HI2 3 (d) (3fEHff*^?-4 4 £*igLfc 
o Z<D'i^ 0 2 3 (e) tC^f-i^H, K^Jt2 X 1 0~ 4 P a "C jfe^SIT- 4 2 
' OiC^WhLTT i 0214 5*4 jumj£HLfc 0 #:KEI2 3 ( f ) IC 
^f 4^tc, T i 02114 5<7)tS^ilt^:tCJ: 9-*- h >^ 1 «JIT 
«CU:o -eoM, EI2 3 (g) i:^f J:^:, y^*^']^^! 
tU:^7Xf«4 6^Ti02l4 5 ±K8Mi 023 (h) 

IC^-f J: -9 ^^H' V7f;^ h >mmi^H&Zt lz£ ^-ftLfcPMM 
A£v§fi?£-£&.r <hti«fc «K EI 2 3 (i) tc^-fT i O 2 frb % Zmttm^fm 
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4 7£fERLfco Z<om(Oi!t¥#ftt LX<DT i O 2 Ojfe^tttt (n d = 2. 
226, y d = 1 2 • 6) -e&ofco 
[0 0 5 8] 

— 4> ^o©^t^^Mt^/:ft^lltH LTii, HJfcfll 1 PI 
^K^^tt** (nd=l. 513, v d = 5 1 . 0) Oft^bftfli 6 £I*ff L 
,13 (a)-(c) H^i-*»U1 t|W|^<7)^H«t OEItlf^^T-S^tSiS 
Ltzo 

[0 0 5 9] 

^ST-5 OStRSL^o 4 9 (iMt^STM 7 Eltff^Sf^ 8 OfflB5*:8M£ 
f^7^-t^^o laIW*^* : f-4 7 <h[flJW^«T-8^^tL^n<7)^T-^t: 
7fl±*i:8 0/<m"e*Jo 0t/f^ST4 7 £ @#T^5StT-8 <7)&1> >co 
teT^H^KPRti 7 . 8 0 ^ nu \l}ffl<ommi£ I. 5 M mT'&& 0 iWffi 
^4 7 <D\1}(D-M£& 1 . 4 8 /i iru [Mtttt^StT- 8 Oilier £ ii 4 . 8 2 ^ m"C 

[0 0 6 0] 

EI2 5(±, Mii^tLfcmSMHItlf^:^T-5 OUfclt*. A#t£jJg0° 
0Jif^#rSft (400nm- 700nm) &C&lt£3i!K£^ Lfc 7 

*?-5 OO0iff^(i, f6ffl&«^^i*-C*&&fi4 0 0 nm- 7 0 0 nm^i 

<h sx. -5) o 

[0 0 6 1 ] 

^a*^t±Jfi5< fc&ri*, Xit^l0° <7>&lt£;fetl^pii3. 0 6%^i), 3 
. 4 0%JJIT-C*&o ^oT^O®(±##U^^i|#14^^L-r^»5, WHMIfil 
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[0 0 6 2] 

(mm 6 ) 

^HEI2 7. 0 3, H28, BI29, El 3 0 £#flB LT, HJ&^J 6 tc&tt 

mm®ttft¥m*<Dmi&t*<Dmttfe*mi-tZo it> 1 1 - * 

<Di£Xit¥WM5 2 im&LtZo >k\m2 7 (a) KTjrMfctc, EHJf^^KU 
flnl$*Lfc&M5 l Uft^JBK** 5 2£«L£ 0 EI 2 7 (b) H7jrt-«M 
^^5 2±t:*'7^ (BK7) ¥f 5 3^, UVftTfcft (EX 2 5 
0 I HOYA-SCHOTTttS) T'3 0 0 0mJ/cm2 (10 OmW/cm 

2 , 3o#) mmtfzo @2 7 (c) mtLtzit^m* 

5 2' Sr^I5 1^1SU, El 2 7 (d) U^-*-|hIW*^3R^ 5 4 **jS L£ 
o 127 (e) K^-J^K, S^S2 X 1 0~4 Patj6f*?5 2 

' «±i:3tf LTT i O 2 1 5 5 * 4 ^ mil L/: 0 ^IC| 2 7 (f) \z 

TF-fctdc Nb 2 03i5 s<D$m*mm-t%>z.t\zz h 1 

Tco¥Ml3tfjo -e^fi, H2 7 (g) v 9 > # -y •/ 'J > * 

ML/:*"7Xffi5 6^Nb203)H5 5 ±K}gjif El 2 7 ( 

h) n^-ti^K, y7'^;v^ h >v#^(zoit^>^ lei OflMfcLfcP 

MMA^#i$«:ti:J;^ EI 2 7 (i) C^tN b 2 O 3 Etf/rSt 
Tf^5 7 «rffc«Lfc 0 LTWN b 2 O 3 Ojfcf!|ftli (n 

d = 2. 367, i/d=14. 6) Xh-otZo 
[0 0 6 31 

tBUft^H** 5 ( n d = 1 . 5 13, vd = 5 1. 0) 03te«ffc«ffl&6 fcifcft L 
,03 (a)-(c) \Z7T^mMm\ tmU^mzX •)EI«f*=^* : f : 8«r«ji 

[0 0 6 4] 
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7fli*C8 O^m-C^^o mWt^mJ- 5 7 t[Utjf7t^«T-8^^5H/^|IIW 
teT-^f^PBTOi 8. 8 1/zrn, OjPbW^PI^ 1 . 5 ju m-?&Z>o UttiTT^Sf 
^5 7<7)llj(7)^£(2 1 . 6 8 /urn, IIIJ/t^SH 1 8 OLLjCOjii £ (2 5 . 6 3//mt 

[0 0 6 5] 

112 9(2, S^ii$tL7t:ffSMIIIW7t«T-6 0 tcistt-S. AltftSO 0 CO— ^ 
®1ftit<7)fr<fcM (4 0 0 nm~ 7 0 0 nm) Cl&tt&S&Jt £?F Lfc^9 7f*^ 

tT6 0 <7)EttJT$J^(2, ^ffljfe^0^i*"Cab*^S4 00nm-700 nm^fl 
[0 0 6 6] 

$£HI3 0(2, 0^OX#tfc«*fe*$-£fcl£tf>, #A 

itft ft k is if & %mv\it<omsL<o&-T-t zitmzTFLfzr^yx^&o mm ax 
mn, mwtit<om^'d>^o m3 oi^^t, aiw^i < &*u2*&&ti 

fcTO&^WtflK Altftl 0° ^iott^7fe«^(2 3. 15%"C**K 3 
. 4 0%JaT-C**o t£oTC:<7>1I(2##K&0&#14£^LT;fefK »«MHl 

[0 0 6 7] 

(*«!l 7 ) 

^tC[H3 1, HI 3, 03 2, E!3 3, H 3 4 £#03 L"C, H*fe0U 7 icjstt^flt 

0-£-C«MM*6 2 «:«3fiL^o 1 (a) (c^-f^d, EHffte^JftK 

mX£titc£m6 llzJt¥WM6 2%m%Ltz 0 H3 1 (b) K^cl-cM 

*3WH-6 2±K*r?X (BK7) «6 3m« UVJS;ftl5t (EX 2 5 
0 I HOYA-SCHOTTtti) t3 0 0 0mj/cm2 (10 OmW/cm 
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2 , 3o#) bsi^-l^o f^i, H3 1 (c) {ZTF-rx^iz^ mtLtzit^mi- 

6 2' ^t!6 l^lILt, El 3 1 (d) C^i^tt^SfT- 6 4 £$^t Lfc 
, S3 1 ( e ) K^i" i^:, jt^lf 2 x 1 0 - 4 P a Xit^mT- 6 2 

' <D±lZft&#ftt LTCr205!g|65£4,u mJfcHLfco #Cl-III3 1 ( f ) 
l^fj:^:, Cr 205I6 5 «O^Ii&flfJg-t-*£fc K J: h 
WWICLto -eoiL EI3 1 (g) i:^tJ;^:, y7>*'yyv>^J 
^111/^*7X^6 6^Cr 2 05l6 5±^mm^^tz 0 EI 3 1 

(h) ;*^;W v^f;H h >m&lz-Dii&z t izX <omitLfz 

PMMAimm£-&&Z\ tlZX *K EI 3 1 (i) U7F1~C r 2 O 5 & Z> Effi 

m=?-mK6 7 ^iu: 0 z<nm<?)itmmt uocr2 o 5co^#t4(i ( 

n<j = 2. 218, ^d^ 14 - 2) X'fo^fZo 
[0 0 6 8] 

( n d = 1 . 513, v d = 5 1 . 0) ^^fbffBI 6 t 

, ei 3 ( a ) - ( c ) izTF-tnnm 1 1 iw^&tc «t 19 nifM^stT- 8 

[0 0 6 9] 

^n[uw7fe^T-6 7 tiit/r^st^- 8 <Dmmmiz&mij±mzi&mLt2-^ 

«T-7 O^MitLTto 6 9lii^tf 6 7 t Utt/r^HT 8 OffiHSS:*5e 

7f(i*C8 0 ^m-C&£o H]^^^?-5 7 £ EltJTTfr^f?- 8 0*3lX3|Ilifr 
^&T-<7>^oraPSli8. 8 0 ^m. \Uffl<7)fflMlt 1 . 5 n m-e** 0 E#r:)fc^* 
^5 7<7>Uj<7)i^£(i l . 7 0 ^m, HJffft^TSOUUOflGSti 5. 6 0//mt* 
^> ^2) o 

[0 0 7 0] 

0 3 3J1, $liit$n^«SMIllW^:^i r -7 0 Ki3lt-&, XltM0° <D—>X 
(400nm~ 700nm) K*5lt&3StJK*^ Llzf? 7t*S 
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ffT-7 0 OHHTftW Ji. 1^ffl^S^^-e^>^rSft4 00nm-700 nmOfE 

£l 3 X. Z> o 

[0 0 7 1 ] 

mnmzis it * *«>su£ otrt * itrnz^L tz r ^ ? -e& & 0 mm t± a 

atft, fKttti^M^2j5T***o 03 4H£v>-c, 7Jtfcri*:*:§ < fcfttf&ata 
f*a^{±ft< AI^l 0° <OiJtt**ii^J±3. 15%t-*D, 3 

ttt^T-7 014, tf o Zt&T~£Z> 0 

[0 0 7 2] 
(HJfcflJ 8 ) 

•&K03 5, IH 3, 136, 03 7, 0 3 8 «r#fl5 LT, H«U 8 IC&lt&ff 

Kn^rv-y ? n^^>;w- -7 h > £y^nL£ * 9 9V )VW.* f-fr* 

(D*tXlt^WM7 2 fctHjiLfco #:^03 5 (a) H^iiiU, UW^T-ff^lc 
JniI$*Lrt:&M7 1 tc*^JRJH-7 2 fc&f&Lfco 035 (b) H^i"J:d 

^H#7 2±C*"7^ (BK7) ¥t7 3^i^ UVStMl (EX 2 5 
0 : HOYA— SCHO TTtti) t3 0 0 0mj/cm2 (10 0 mW/ c m 

2 , 3o#) BsjtL^o -e<7>^ 03 6 5 (c) iz^-tx^iz, mitLfz±^m 

T-5 2' ^^15 l«Lt, 03 5 d) tC^i-EHJf^*^ 7 4 £Mit L/c 
o 03 5 (e) (C^-fJ: n U, jt^Jt 2 x 1 0~ 4 P a«|^7 2 

' 0±i:*Wlk UB a T i O 3 ^ 4 // m«L/: 0 *CI3 5 (f) iZTfi 
■f J: -9 Nb 2 03l7 5«0M£fflfJg-f £ - t J: (5 -a- h 1 TOT 
WfffiCLf: 0 -e-co^. 03 5 (g) t:^ti9C, •>7>*77 , 'J>^J^i 
* L£2f7*¥«7 6BaTi 0317 5±K##S-£fco -e<7)f£, 03 5 ( 
h) tc^-f-J; tIC, ^-f-fl^f v??-)l>tr h >mmiz<Dif&Z.£iZ£ ^mtLtzP 
MMA^id$«:ti:i^ 03 6 (i) IcjjrtN b 2 O 3 rt» & * EIAt* 
T-^7 7 SrftUKLfco CO^O^H-t Lt<7)B a T i O 3 O^itli ( 
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nd = 2. 436, vd=12. 4) "C&o/z 0 
[0 0 7 3] 

m^itm*^ ( n d = 1 . 5 13, ud=51. 0) <^7t5^™&6 £ifHi L 

, in 3 (a) - (c) iZTr.-tmmmi tmrn^umizx lomKJt^m^szmm 

[0 0 7 4] 

113 e^-rm^, te^^<Dmm&i-mfa^hm-®.& / £fr^xmmmmiftit 

^W^S O^SSIiiL/io 7 9 tl III W^StT- 7 7 <h 0^7fe^T- 8 O^Pi^^ 

v?-lZ2HZ8 0 jumX&Zo HJ/tt^^ 7 7 illl«ftf 8 O&Sv^dtf/r 
l&T-^fi^llJJPSfi 6 . 3 3 // m, LUP^fMJPill 1 . 5 ju mX$>Z> 0 mtftJt^m 
?7 7<7>LlJ<7>iS5 2(±0. 9 7//m, 0^^^ 8 <7)LJj<7)i^ ^ ii 3 . 8 6//mt 

[0 0 7 5] 

®#T7fc<7)#7&:ft (4 0 0 nm- 7 0 0 nm) r&tt&$M£7F Ltz^y 7X$>Z> 

o IfttMJI, tt*ui|5Hjf^*^L-ri/»-6o EI 3 7tci5^r, 

St?- 8 OOHW^J^ti, ffflj|£g<0^'C*SIg4 0 0 nm- 7 0 0 nm<7>iE 
[0 0 7 6] 

#tfcJ£U i3 It * #:|51 tJtfcOSi JtOl&Ti- & irb^ ^U:?'7 7T^S 0 il A 

*f^. mmwtnm&mxih&o m3 8»t, xit^^§ < ^wsu 

ffll^Jirt < fc***, Alt^ 1 0 ° O&it^Tfctl^il 3 . 0 0 %X£> 0 , 3 
W^*T-8 Oil, #^m{;7fc^^7t^*4 , LTv^ ( hH^ - fcri*T-§*<, 
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[0 0 7 7] 

(JtWU 2 ) 

^13(13 9, 113, HI40, 141, H42 £#BS.LT, Jttfctfd 2 {;&tt£f» 

glOn m<7)T i O 2ffl®=?-* 1 0 w%^fS[ $ "7 -y |§^V§£iJ U lOOgC, 
Tffi-^ ( 1 ) T^^^n^>fb^^ffitcO# H H B t4-7 13.8 gi£ 

SPLTt^^l-2 1 2 £§!HtLfco 

[0 0 7 8] 
( 1 ) 

[0 0 7 9] 

( CF 2 — CF 2 J f QF ^CF % 1 




[0 0 8 0] 

^1:0 3 9 (a) l^l-Wi, IIItfrl&^f-^KiDlS ti/^M 2 1 1 CffS 
ft 2 1 2£ilLL^fio H3 9 (b) Kjjrf J: ^JSC** 2 1 2 <nm 

Mf&ft*7 ovx'mm-f&ztizxv) 7 o%m.MMz-<ttzo mi 9 ( c 

) iZTfi-fX n H, T^JKft-2 1 2±tc#7* (BK 7) 1 3 1213 

9 (d) izm-TX n (C, 2 1 5 rtKEfiU #M2 1 1 rt 7 0 

°C tC^o fcJbi&T? 2 h P a OlMit 4 8 B#^^t L fc 0 f^t, EI 3 9 ( e 
) C^tl^:, flMfcLfc^St^ 1 2' ^#M2 1 1 frbffimLX®lJrit¥ 

m=F2 1 4ZimLfz 0 ^<D^mT-2 1 2' £^jfii-*#¥#***>ft3M* 

ttli(nd=l. 5 8 9, i/ d =15. 0) T-^o7to -<7)7t^#14(i v 1 
6 liaj|Lti»5^ n d >- 6. 6 6 7 X 1 0- 3 „ d +i. 70, (±MJ£L 
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[0 0 8 1 1 

( n d = 1 . 513, vd = 51. 0) cOTfrBIfmit 6 £ifcfit L 
, 03 (a) - (c) K^flSJfcflll £|WM*<o:Jj&(iJ: »9®#f^f!l?-8£g{3i 

[0 0 8 2] 

^HH^7t«T2 1 4 t0JM^IiT-8 URItlftltM£J&IglL/;f^ El 4 0 

2 2 0 ^«SL/: o 2 1 9 (40^7^*^- 2 1 4 <h mftit^mi 1 - 8 c^WRS £&te 

H°-yiH48 0.0 0 fxmX-&Z>o Elifrft^StT 2 1 4 t miKit^m^ 8 OfciSV 
W0t'f1 : §T-^>^rH^^r#(i 11. 49//m, UjH^KRSti 1 . 50// m"C $>%><> 

. 8 7// m"Cab& 0 
[0 0 8 3] 

[14 1(4, fMSSfrfcfcMEIlfriWat^ 2 0(c£;(t£, AMftJ^O 0 
•^[Uttt^^S (4 0 0 nm~ 7 0 0 nm) H43(t&5tt£^ Lfz?"? 
*o $t$i(4r£K, IK«|{±lHllff^S:^L-Cv^ 0 114 1 tcfc^T, tBt£*i7t« 
*M@lfafr^itT2 2 Oicfclt*, A#ftS0° ^E|^o#«Eft (4 0 0 
nm- 7 0 0 nm) IC It * 3ft* £ ^ Ltz^^ 7t*5 0 fllttti^S, fKttttlol 
W»$*^Ltv>-5o i6 (Cjo^T, «^M@W^^T2 2 0 OHHJf^(4, 
j$fflV«<7)^it-e*>^M4 OOnm-7 0 0 n mOi&HdiS^T 9 5%J^_h^ 

[0 0 8 4] 

ei 4 2(4, mmmmn3t¥mi L 2 2 o^xmnrnz^mt 

ti f&<7) , & Alt ft J£ K J3 1 1 * >X m tff Tfe^ 5£j£ cojgTF-t & Jt^ £ ^ L 7* 9 7 t? 1 * 
£o UMlUStft, ft*li*oa*$t?ft4o ^Jt^c<7)^i6(C|IM^Jl<7)EI6co 
M^ab^T^Lrv^o IH4 2 Hi5v»-c % XMM*±& < &*U4& & (i t'ffi 
9tmiiM<%*). AltftlO 0 oistt*jfc«^(4 3. 4 8%t*S, 
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[0 0 8 5] 

^U, MizE^^»iJ 1 - 8 S^-tbWU 1 - 2 60, XMft 1 0° oo^lt^Tfetl^ 
1 [Zjr.Ltzo ft 1 H&^T^f^ 1 <h (i n d >- 6 . 6 6 7 X 1 0 _ 3y d 
+ 1 . 7 0t^(), 2 tliv d ^ 1 6t*^o #^t^W#f+^it/^ LT 

^^-ii:^co(± N Aiftl 0° Oi3tt^7tm^^{i3. 4 0%^T-C*^^e\ & 
Sofl^li 3.40 %J^Trt^ tHc J: r> &5E L*:o 
[0 0 8 6] 



1 







&#2 




£5 




o 


o 


3 . 2 7 % 


o 


HS£f*J 2 


o 


o 


3 . 4 0 % 


o 


^^^'J 3 


o 


o 


3 . 4 0 % 


o 




o 


o 


3 . 2 4 % 


o 


HJ^'I 5 


o 


o 


3 . 0 6 % 


o 


mmrn 6 


o 


o 


3. 15% 


o 




o 


o 


3. 15% 


o 


mmm s 


o 


o 


3 . 0 0 % 


o 




o 


X 


3 . 5 2 % 


X 


JtigtH 2 


X 


o ■ 


3 . 4 8 % 


X 
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LTi/^:t»5o lfe#l-C*4n d>~6. 667X10-3 

[0 0 8 8] 

*ISte<Z>fl2I3!lK*iV*T{± 2ooEHff^3H : 3 1 *, ^frh<n®1ftmznft} 

04 3 {C&^T, 7(4**7Xiifi^ 8 Ki^li, 8 
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